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ON THE DISTINCTION BETWEEN PRIMARY AND 
SECONDARY QUALITIES 

SINCE Protagoras discovered that when half of a taut string 
vibrates it gives a note an octave higher than that of the whole 
string, physical science has had as one of its great ends the "reduc- 
tion of secondary to primary qualities." This end has been quite 
as strongly evidenced by the unsuccessful as by the successful at- 
tempts to further it — by the programmes of the Cartesian or Hob- 
besian physics as by the highly developed mechanical theory of heat. 
Or consider the programme of the ancient atomists, the more strik- 
ing because of its utter hopelessness. The atomists were uncom- 
promising dogmatists as to what science had to do, and thorough- 
going skeptics as to its ability to do it. All the qualities of things 
must be reduced to the size, shape, arrangement, and mode of motion 
of the atoms, and all causality must be reduced to the communica- 
tion of motion by impact. But as to how this reduction was in any 
case to be effected, only plausible suggestions were possible. Hence 
a system magnificent in its general outlines and paltry in its details. 
But the ideal end stands out the more clearly. 

Among the opponents of this movement, Aristotle is typical and, 
from the magnitude of his influence, easily chief. The general 
motifs of the opposition are simple. When a quality is reduced to 
quantitative terms — when, for example, an harmonic interval is re- 
duced to an arithmetical ratio — what becomes of the quality? It 
remains. The so-called reduction affects it not at all. An harmonic 
interval is not a ratio, and a ratio is not an harmonic interval. 
Similarly, sweetness and sourness are not roundness and sharpness, 
but distinctive qualities ; and so likewise of the colors, etc. Let it be 
conceded that no qualitative change takes place without motion. 
That does not resolve it into motion. When a blue garment fades, 
an enormous number and variety of motions no doubt occur; but 
neither this fact nor any other can replace the fact that the garment 
was blue and now is gray. 

Simple and obvious as these considerations are, their influence 
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upon physical inquiry has been most unfortunate. The Aristotelian 
theory of the kinds of matter is again typical. There are four kinds 
of matter in the sub-lunar world, characterized by the qualities, 
warm and cold, wet and dry. Fire is primarily warm, and also dry ; 
air wet and also warm ; water cold and also wet ; earth dry and also 
cold. Such were the terms in which physical phenomena were to be 
explained, and beyond which explanation could not go. The result 
was seen in the rapid development of a smug dogmatism, which 
made effectual investigation impossible. 

The failure of the atomists to reach any trustworthy results, and 
the confessed tentativeness of the mathematical theory of the ele- 
ments expounded in Plato 's Timaeus, may be urged as an excuse for 
the Aristotelian scheme. If excuses are needed, such a one is doubt- 
less as good as another. But while both types of theory were 
equally futile at the time, the future belonged to the mathematicians. 
This was true in later pre-Christian centuries. It was made more 
evident in the rise of the modern physical sciences. 

What fallacy is there in the Aristotelian view? Only a missing 
of the real point at issue, and a misconception of the strength of the 
opposition. It is not that the reduced qualities are declared to be 
unreal — though there are philosophers who have said this — or that 
in being reduced they are analyzed into quantitative terms — though 
this also has been asserted. The vital contention is that the quali- 
ties in question are, directly or indirectly, relative to the physiology 
of animal, or specifically human, perception, and hence must not be 
admitted into an explanatory account of the mutual behavior of 
bodies in general, for which perception by men or other animals is 
an irrelevant contingency. 

In physical science colors are indispensable descriptive elements. 
Thus it is a convenient circumstance that one form of phosphorus 
is yellow and another red, the former being poisonous while the 
latter is not. In the use of phosphorus the color is an ever-present 
and thoroughly trustworthy guide. But no one suggests that the 
color is in any degree responsible for the effect on the alimentary 
canal. Similarly, vinegar and dilute sulphuric acid both taste sour, 
and both redden blue litmus paper ; but no one attributes this effect 
to the sour taste. 

The distinction between primary and secondary qualities is thus 
a real and exceedingly important one. And yet for the last two 
hundred years English philosophy has, for the most part, given it 
scant recognition or has even denied it altogether. This state of 
affairs is, I believe, in the main traceable to the critical reaction 
carried through by Berkeley against the "common-sense" theory of 
the distinction set forth by Locke. 



PSYCHOLOGY AND SCIENTIFIC METHODS 115 

Locke, it will be remembered, held, in the first place, that the 
ideas of things are (psychologically) composed of the ideas of their 
qualities plus a certain vague idea of a substratum or possessor of 
the qualities; and that the ideas of qualities, if complex, are resolv- 
able into simple ideas, derived — in the case of external objects — 
from sensation. The simple ideas of sensation are derived, for the 
most part, from one or another single sense : colors from sight alone, 
tones from hearing alone, solidity (or impenetrability) from touch 
alone, etc. But there are exceptions. The ideas of size, shape, 
motion, and rest are derived both from touch and from sight. These 
exceptional ideas, together with the idea of solidity, are further 
remarkable in that they resemble the qualities themselves as they 
exist in the external objects, while in the case of the rest no such 
resemblance exists. This, then, is the distinction between primary 
and secondary qualities. 

In appreciating the significance of Berkeley's famous criticism, 
it is as important to observe the extent to which Locke 's theories are 
retained as to note the various points of divergence. 

1. Berkeley accepts the theory that the ideas of things are com- 
pounded of the ideas of their perceived qualities, rejecting only the 
idea of the material substance which Locke conceived to be necessary 
to underlie and hold together the qualities. This general agreement 
is the more remarkable, because the distinction between logical and 
psychological analysis is due, more than to any one else, to Berkeley 
himself. 

2. He condemns the distinction between ideas derived from one 
and those derived from two senses. No idea is common to two sense- 
departments. Visual size, shape, motion, and rest have nothing in 
common with the tactual ideas denoted by the same names. The two 
sets of ideas are so closely and so uniformly conjoined in our ex- 
perience, that they have become almost indissolubly associated to- 
gether: we "see" how a thing feels, and "feel" how it looks. But 
the elementary ideas are absolutely disparate. 

3. He holds that there is no more reason for supposing that the 
ideas of the so-called primary qualities resemble the objective quali- 
ties themselves, than for supposing this of the ideas of the so-called 
secondary qualities. If beyond and distinct from our ideas there 
are things which are not ideas, but active, substantial entities, it is 
impossible that our ideas should in any way resemble them. 

If there were ideas common to two senses, it might have been 
maintained that these, at least (leaving aside the idea of solidity), 
are peculiar. For ideas belonging to a single sense might be thought 
relative to the peculiar psychological conditions of that sense; 
whereas ideas common to two senses, so different in other respects 
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as sight and touch, must be free from any such degree of relativity, 
and thus may well represent the things as they are. However, there 
are no such ideas. 

4. But Berkeley further declares that the distinction between 
things and ideas of things is itself nugatory — except, indeed, as it 
may be interpreted as a distinction between two classes of ideas: 
namely, ideas of sensation (or sensations) and ideas of imagination 
(or images). The former class are distinguished by comparatively 
great intensity and steadiness, as well as by certain uniformities 
observable in their succession (the "laws of nature"), and by their 
inaccessibility to the direct control of volition. The latter are com- 
paratively weak ideas, more flitting, more irregular, and subject in 
some degree to voluntary control. 

5. Consistently with the foregoing principles, the qualities of 
things are to be regarded as nothing but relatively simple sensations 
into which the things are found to be analyzable ; and the like is true 
of the "ideas" (more properly, the images) of the qualities. Neither 
primary nor secondary qualities belong to "things in themselves," 
if this is intended to mean things otherwise than as we perceive 
them. But as a matter of fact things exist as we perceive them, and 
only as we perceive them. To be perceived is, for them, existence. 
Hence if the formal distinction between primary and secondary 
qualities is to be retained, all qualities must be set down as primary : 
there are no secondary qualities. 1 

As a refutation of Locke, Berkeley's theory is all that is to be 
desired; and as such it was as nearly as possible successful. Locke 
remained the master of those who had common sense; but in the 
domain of philosophy he became a point of departure rather than 
a guide. 

Berkeley's weakness lay in those presuppositions of his philos- 
ophy which he inherited from Locke, and which with his keener and 
bolder thought he developed to consequences that baffle credence. 
Among these presuppositions is the assumed identity of the quali- 
ties of sensation and the secondary qualities of things — an important 
case of a larger confusion between sensation and perception, which, 
in its generality, it will not be necessary for us to include in this 
discussion. 

lit may be interesting to recall that Berkeley proposed to base upon these 
principles a reform of geometry and mechanics, by which those sciences would 
be greatly simplified. The point of departure of the reform was to be the rejec- 
tion of the mathematical point and the substitution for it of the minimum sen- 
sibile of touch. Since the point can not be perceived or imagined, we really have 
no idea of it — only a word which adds nothing to our understanding of anything. 
Accordingly, the infinite divisibility of the straight line disappears; motion 
becomes discrete; and the infinitesimal calculus is exploded. 
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Let us consider a few simple illustrations. 

(i) I buy a bottle of vanilla extract, and then protest to the grocer 
that the extract is worthless, being entirely without odor. He 
notices that the cork has not been pulled, and asks how I expect to 
smell the odor with the bottle corked. I say that that circumstance 
is irrelevant : that an odor to exist must be perceived, and, therefore, 
the alleged odor, being unpereeived, does not exist. 

The cork is pulled; and I now find the odor very weak. The 
grocer objects that I have a cold and hence am not a competent 
judge. I reply that the odor is as I perceive it, and I perceive it as 
weak; therefore, it is weak. And I insist upon the return of my 
money. 

(ii) I refuse to purchase a violin (warranted to have an exquisite 
tone) on the ground that it has no tone at all. Nobody is touching it. 

(iii) I order paper of a certain standard red shade. "When it 
comes I declare that it is off -color. The daylight, as it happens, is 
golden with the autumn leaves; but that does not prevent me from 
rejecting the paper as defective. 

In all this I am acting contrary to common sense. But am I not 
acting in strict accord with the identification of the olfactory, audi- 
tory, and visual sensation-qualities with the secondary qualities of 
odor, tone, and color? 

Let us recall how Berkeley deals with such eases — for, indeed, he 
was not so stupid as to overlook them or to fail to make some pro- 
vision for them in his theory. "We may imagine him replying some- 
what as follows: 

The ideas of sensation are connected by those uniformities which 
we call the "laws of nature." The sensations which one at any time 
experiences are thus, in so far as he is acquainted with the laws of 
nature, evidence to him of the fact (or the possibility) that he is 
about to perceive certain other sensations; and they are, moreover, 
evidence that under like conditions similar sensations will be felt by 
his fellow men. Accordingly, we are able, in our use of language, 
to use a single term, not for a single sensation, but for a whole group 
or series of sensations. "We speak of "the vanilla" as if that were 
an identical object whether the bottle is corked or uncorked. "We 
speak of "the odor" of the vanilla as if that were one object; whereas 
what actually is perceived is a variety of sensations, very similar in 
quality, to be sure, but differing greatly in intensity. Nay more, 
even when no such sensation is actually perceived — at any rate in 
any human experience — we continue to make present assertions 
about "the odor," as if that were something that endured whether 
perceived or not. Such assertions, however, are elliptical. "What 
one expresses is merely the conclusion of a conditional proposition, 
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which is true as a whole, though the condition is contrary to fact. 
' ' This extract has the characteristic vanilla odor, ' ' asserted when the 
bottle is tightly corked, is a condensed form of the proposition, that 
if certain conditions, now absent, were present, I, or another like 
me, would experience a certain sensation. Similarly the proposition, 
' ' The earth revolves about the sun, ' ' means that if we were placed in 
such or such a position, and certain other requisite circumstances 
were given, we should see the earth moving in that way; and this 
may be fairly deduced from actual observations, by well-established 
laws of nature. 2 

Now when a man buys vanilla of a certain guaranteed strength, 
he is far from desiring that he shall thereafter at all times perceive 
a certain olfactory sensation of a certain intensity. What he de- 
sires is the establishment of conditions under which he can, when he 
pleases, experience such a sensation in a desired intensity. The pro- 
spective purchaser of a violin does not wish to hear incessantly all 
the notes which the instrument is capable of producing. The ex- 
perimenter with colored papers would be altogether baffled if the 
perceived colors did not vary in characteristic ways according to 
the illumination. Because of our foresight, acquired through our 
observation of the laws of nature, we are interested not only in actual 
sensations, but also in the possibility of their occurrence. But, 
when all is said, the actual sensations exist, while the possible sensa- 
tions do not exist. 

The issue, I think we may say, is fairly and squarely met. But 
certain comments suggest themselves. 

1. Suppose we accept outright the doctrine that the permanent 
thing, as distinguished from the passing complex of sensations, is 
a fiction, a manner of speaking. Nevertheless, fiction though it be, 
it is not to be lightly confounded with the sensation-complex. "When 
Berkeley says that an apple is a "collection" of "a certain taste, 
smell, figure, and consistence," that have been "observed to go to- 
gether," 3 he clearly contradicts his own principles. For according 
to his principles the word "apple" denotes, not any particular actual 
sensation-complex, but a whole system of possibilities — a fiction. 

This may be said to be a question of words. It is so; but it is 
not, therefore, unimportant. The consistent use of words is an im- 
portant condition of consistent thinking. Accordingly, we are not 
surprised to find Berkeley's greatest disciple, J. S. Mill, in a cele- 
brated passage, 4 correcting Berkeley's language and declaring the 

2 Cf. Berkeley's Principles of Human Knowledge, §58. 

3 Principles of Human Knowledge, § 1. 

4 Chapter XI. of his Examination of Hamilton. 
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"material thing" to be a group of permanent possibilities of sensa- 
tion. 

2. In this connection we should bear in mind Mill's further criti- 
cism of Berkeley — apparently less well known than it should be, 
for the phenomenalists of to-day show no sign of having paid the 
slightest attention to it. Berkeley was distinctly in the wrong, says 
Mill, in holding that the laws of nature — at any rate, any laws of 
nature with which we are acquainted — are uniformities in the order 
of our sensations. And in this negative assertion Mill was undoubt- 
edly right. With a few interesting exceptions (such as the phenom- 
ena of difference-tones), we are never able to say: "If I experience 
such and such sensations, I shall then, or thereafter, experience such 
and such other sensations." The determining conditions of our 
sensations always involve far more than our simultaneous or previous 
sensations. We have not even any reason, apart from a highly 
speculative theory, for supposing that all the previous sensations of 
all animate beings put together are a sufficient ground for a single 
new sensation. Accordingly, Mill held that the uniformities which 
we call the laws of nature obtain, not between sensations, but between 
things and events — that is, according to his theory, between groups 
of possibilities of sensation and the changes that take place in them. 5 

With this modification of Berkeley's system, the question of the 
relation between primary and secondary qualities passes into a new 
phase. The old argument, that the difference between these quali- 
ties is nugatory since they are alike qualities of things that exist 
only as they are perceived, falls to the ground. They are qualities 
of things, which may indeed be fictions, but which are conceived as 
existing independently of the actual sensations of any one. 

But, with this new understanding of the matter, we find the dis- 
tinction between primary and secondary qualities still obliterated. 
Both are regarded as possibilities of sensation. To be green, to be 
sweet, to be straight, or to be a foot long is equally to afford charac- 
teristically different sensations under different determining condi- 
tions. 

s While the plain truth of Mill 's statement, that the laws of nature, as we 
know them, do not describe the order of our actual sensations, has not been 
denied by any one who has seriously considered it, we sometimes find it argued 
that these laws must ideally be reducible to such a form, and, indeed, ultimately 
to the form of uniformities in the order of the sensations of each separate indi- 
vidual that is capable of knowing them. The reason alleged is the psychological 
one, that (as it is affirmed) the only direct observation upon which we could 
found a knowledge of an "external" world is that of the order of our sensa- 
tions. The point is of no importance for the purposes of the present study; but 
it is now pretty generally recognized that this alleged reason is of extremely 
doubtful weight. Cf. G. A. de Laguna, Sensation and Perception; II, The 
Analytical Selation, in this Journal, Vol. XIII., pp. 617 ff. 
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"Will this account hold? I believe that we may say that it does 
hold for the secondary qualities, but that it is not wholly accurate 
and is far from sufficient in its application to the primary qualities. 

1. That the secondary qualities are not single sensation-qualities, 
but groups, or systems, of possibilities of sensation, appears clearly 
from the kind of test that we apply in determining whether two 
things have the same quality. 6 For this purpose it is not sufficient 
to have received the same sensation from the two things. In match- 
ing colors, for example, it is not a sufficient proof of identity that 
they be indistinguishable under some one condition of illumina- 
tion. The thread and the cloth that match in the rear of the store, 
do not really match (we say) unless they continue to do so when 
they are carried to the front. The colored papers that seem alike 
in a golden light are not really alike unless they equally seem so by 
white light. The strands of wool that are all "red" to the color- 
blind observer, or to the indirect vision of the normal observer, are 
not red unless they are so to normal direct vision. 

"With these facts in view, the suggestion has often been made, 
that a "real" likeness means likeness under a certain standard con- 
dition and for a standard observer ; and it has been explained that 
the standard condition means either the most frequent or otherwise 
the most important condition ; while, similarly, the standard observer 
means the man whose perceptions agree with those of the vast ma- 
jority. But the fatal difficulties in this view have been as often 
urged. "What is the standard illumination? The light must be 
white, of course; but of what strength? A good match at one in- 
tensity of illumination (at twilight) may be a noticeably poor match 
at another intensity (at noon) . Moreover, an observer possessed of 
an unusually delicate color-discrimination, who saw differences of 
hue where the vast majority of men saw none, would not be set 
down as a poor observer. On the contrary, he would be credited 
with perceiving real differences that had escaped most other men. 

The perfect color-match is a match that holds for every observer 
under every condition of illumination. The reason that some illumi- 
nations and some observers are tolerably good standards is that any 
match which holds for them will in all probability hold for any il- 
lumination and any observer that is likely to be found. Colors that 
are the same by daylight will, in general, be the same by lamplight ; 
colors that are the same at noon will be the same at twilight ; colors 
that are the same for normal direct vision will be the same for color- 

« This method of approach is familiar to mathematicians. When they see 
no direct way of defining a function, they often announce, instead of a definition, 
the condition under which this function remains the same for two different 
values of its variable. Cf. L. Couturat, Les Principes des MathSmatiques, pp. 
42 ff. 
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blind vision — but not vice versa. As we say, we see colors better in 
the light than in the dark. 

Similarly of the other sense-departments. Two locomotive 
whistles may seem to give very different notes when one is approach- 
ing and the other is receding ; but the notes may really be the same. 
They are so if they seem the same when the locomotives are both ap- 
proaching or both receding at the same speed. Wintergreen and 
peppermint lozenges that taste alike when one has a cold, do not 
taste alike under every other condition ; hence they do not taste alike 
simpliciter. In general terms, to have the same secondary quality 
means to afford like sensations under every condition to which the 
two things are subjected. 

Accordingly, a secondary quality may be denned as a capacity 
for affording sensations belonging to a certain sense department, the 
sensations themselves varying in quality or intensity with the vary- 
ing external or physiological conditions. 

In appreciating the significance of this definition, we must refrain 
from certain questions, which from our present standpoint are clearly 
impertinent. We must not ask, for example, whether a capacity to 
do something does not always rest upon some constant structure, and 
whether the "real" color, taste, etc., of the object must not, there- 
fore, be some such structure. For all this matters not at all. The 
secondary quality, as we conceive it, and as, on the basis of our ob- 
servation, we attribute it to things is a capacity, or potentiality. In 
order to believe that blood is red, it is not necessary to have any 
theory as to the structural basis in the object, of the various color- 
sensations by which the redness may be perceived. In order to at- 
tribute sweetness to sugar, it is not necessary to have any theory as to 
the structural peculiarity in sugar that makes it taste sweet; and, 
indeed, in this case it is notorious that no generally acceptable 
theory has been proposed — yet our conception of sweetness is not 
the less clear for that. Let redness and sweetness have what basis 
they will, or none at all. Let them, together with the things to 
which they belong, be fictions. It remains true, that, as predicates 
in our common judgments, they are, in Mill's phrase, possibilities 
of sensation. 

2. How far can a similar account be given of the primary 
qualities ? 

On a first examination, it may seem that an almost precisely simi- 
lar account must be given. A length of an inch is a determinate 
possibility of sensations, namely, such sensations as those by which, 
under various conditions, we perceive that a thing is an inch long. 
Straightness, roundness, squareness are permanent possibilities of 
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the sensations which we experience when we perceive that things are 
straight or round or square. 

The former test of identity remains applicable. For two objects 
to have the same size or shape, it is not sufficient that in a single 
observation they seem the same. That may happen, and yet one 
may be a hundred times larger than the other, and very different in 
form. The identity must hold for any and every observation, under 
any identical condition to which they may be subjected. 

It may, indeed, be fairly objected, that the primary qualities 
are distinguished by the important part played in their perception 
by symmetry and rhythm — characteristics not of the sensations them- 
selves individually, but of "colligations" of sensations. In this re- 
spect they are analogous to the musical intervals, which are per- 
ceived independently of the absolute pitch of the notes. It may also 
be urged that the primary qualities are possibilities of sensation of 
more than one kind : vision and ' ' touch, ' ' at least. This last, how- 
ever, may be a less radical difference than we commonly suppose. 
In most perception of extension and figure, kinesthetic sensations are 
principally involved, the alterations of color and pressure serving 
as guides for the movements by which the kinesthetic sensations 
arise. There is, to be sure, a perception of extension and figure by 
the unmoved skin, as there is also by the unmoved eye ; and such per- 
ception, it seems, may enter in varying degrees into the total per- 
ception when the skin or the eye is actually moved. But it is 
markedly inferior, and it is quite possibly derivative from former 
experiences of movement. Kinesthetic sensations also enter largely 
into the perception of temporal intervals. From our present knowl- 
edge it would be too much to lay down the general proposition, that 
primary qualities are potentialities of kinesthetic sensation; but 
such a theory would not be manifestly false. 

3. If the primary and secondary qualities are so far alike, what 
essential difference is there between them? 

When the qualities of things are spoken of as possibilities of 
sensation, it must not be forgotten that this possibility, like every 
other, is relative — relative, that is to say, to the further contingent 
conditions which are necessary to make the sensations actual. 
Among the necessary conditions is the physiological organization of 
the senses of the possible observer. Equally essential conditions are 
the spatial and dynamical relations between the thing and the ob- 
server. As these relations change, the sensations change in quality, 
intensity, or both. Moreover, these relations are in this manner de- 
terminate conditions not only of the sensations of one department, 
but of the sensations of all departments. 

For this reason the description of the primary qualities as possi- 
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bilities of sensation is insufficient. It fails to take account of the 
fact that in the determination of sensations the primary qualities 
have a double significance : first, as the potentiality of the sensations 
by which the primary qualities are themselves perceived, and, sec- 
ondly, as determining conditions of all sensations whatsoever. 

4. The primary qualities of things are connected together by 
the body of uniformities which constitute the sciences of geometry 
and mechanics. Not only are the spatial and dynamical relations 
of bodies to the perceiving organism important as determining the 
actual sensations experienced; but the spatial and dynamical char- 
acteristics of bodies constitute a vast system within which mutual 
determinations of the highest degree of specificity obtain. 

In contrast to this, let it be observed, not only is there no known 
determinate order in the succession of our sensations (as Mill pointed 
out), but there is no known uniformity in the succession of sec- 
ondary qualities in any thing or in any combination of things. 
With respect to the simultaneous occurrence of secondary qualities, 
there are some known laws ; for example, what is very hot is painful 
to the touch, or, what is very dark is not deeply colored. But, 
though secondary qualities enter freely into laws of the succession 
of phenomena, they never stand alone there. Things of various 
kinds, taken in the concrete, or primary qualities of things must 
enter also. For example, we may say that what is hot warms what 
is cold — if the warmth is not intercepted by some intervening body. 

5. Geometry and mechanics have their basis in the act of meas- 
urement, of which the case of linear measurement (measurement of 
lengths and distances) is typical. 

The judgment of lengths takes place in various ways. One thing 
may by a direct comparison be seen or felt to be longer than another ; 
and the greater length may accordingly be regarded as the possibil- 
ity of the characteristically different sensations experienced in per- 
ceiving it. But there is one mode of judgment which is of prime 
importance, because upon it the system of geometry directly rests: 
measurement. This consists essentially (as I have elsewhere re- 
marked 7 ) in determining whether one or both of the bodies that are 
compared can, or can not, be brought into simultaneous contact with 
two others — generally, in practise, two parts or ends of a single solid, 
which may be called the measuring-standard. If one of the com- 
pared bodies is capable of this, and the other is not, the former is 
the longer. If neither can, by reference to any discoverable stand- 
ard, or by any indirect method based ultimately on measurement, 
be shown to be the longer, they are presumed to be of the same 

7 In " The Nature of Primary Qualities, ' ' Philosophical Beview, Vol. XXII., 
pp. 506 ff. 
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length. The length of an object, from this point of view, is thus 
not a quality which it possesses in direct relation to a perceiving 
organism. It is a property which consists in mutual relations of 
objects, with only an indirect reference to possibilities of sensation. 

In performing the experiment or series of experiments which 
measurement requires, it is important that the standard employed 
shall not perceptibly change in size or shape. Otherwise the results 
may be far from trustworthy. But, given these conditions, it is 
found that the results of measurement are remarkably uniform. It 
is then, in general, found that if measurement by one standard 
shows A to be longer than B, no other standard shows B to be 
longer than A. 

There are, however, exceptions. Even when no relevant change 
in the standard has been observed, it sometimes happens that an 
earlier measurement shows one of two objects to be the longer while 
a later measurement shows the other to be the longer. When this 
occurs we preserve our scale of lengths by supposing that an actual 
change has nevertheless occurred, either in the standard or in one 
of the compared objects. Which has been affected we leave to 
further measurement to determine. 

In this way we conceive of a scale of permanent lengths which 
are, at any moment, independent of the possibility of perception. 
Strictly speaking, the existence of these lengths is not demonstrated ; 
for the same ground on which we do not permit the scale to be de- 
stroyed by any single contrary observation, prevents us from estab- 
lishing it. If unperceived changes have occurred when our meas- 
urements disagree, may they not have occurred when the measure- 
ments agree? Nay more; as we become sophisticated, and realize 
that our standards do change in various known ways and may well 
be changing in many unknown ways, the scale of lengths is still un- 
disturbed. Though no single experience can bear evidence for or 
against it, the whole course of our experience bears ample testi- 
mony to it; for where no change in length is perceived in objects 
under investigation, our measurements with or upon them reveal, 
in general, only slight or slow changes. 

6. Thus lengths, and with them the whole system of concepts of 
metrical geometry, acquire the characteristics which, in both ancient 
and modern times, have so fascinated the most logical and the most 
mystical of thinkers — not always distinct sets of men. Lengths, as 
thus conceived, are so far from being relative to the physiology of 
human or animal perception, that they can not be perceived. They 
have, indeed, a new relativity: they are relative to each other. A 
foot is twelve inches, and it is one third of a yard ; while an inch is 
one twelfth of a foot, and a yard is three feet. But the old rela- 
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tivity is no more. The lengths that change not, though all standards 
of measurement change, are obviously independent of our perceptive 
faculties. They have the eternal self-subsistence of the Platonic 
idea. 

Meanwhile, as possibilities of sensation, the lengths are far from 
having the new relativity. A foot, to the eye or the hand, is a 
pretty definite thing. One rarely runs any risk of confusing it with 
an inch or a yard. It is as different from them as red is from green, 
or middle C from the G above it — shading into them by indefinable 
gradations, but perfectly distinct none the less. 

It remains true that the conception of the eternal and self-sub- 
sistent length has its origin in lengths as possibilities of sensation, 
and it has its utility in its relation to such lengths. As Plato said 
of his ideas, we may say of the ideal lengths: though never ade- 
quately represented by any perceptible thing, they are very sug- 
gestively ' ' imitated. ' ' Grant that the length of a standard platinum 
rule is in all probability constantly changing, even though the tem- 
perature be kept constant. Not only are all such changes imper- 
ceptible, but, treating the rule as if it had a constant length, we 
find in our results no inconsistencies that can not be charged to 
the clumsiness of our manipulation. The ideal length is always 
independent of the actual particular bar of platinum. If it were 
not, there would be no sense in saying that the bar's length varied 
with the temperature. But the ideal length owes its place in our 
science to the function which it performs as an instrument of our 
analysis of phenomena. By describing the changed behavior of the 
bar of platinum, when the temperature has been allowed to vary, as 
a transition from one length to another — the lengths themselves be- 
ing unchangeable and, indeed, eternal — we bring simplicity and 
consistency into our world-view. 

7. Lengths have thus a double character; and I believe that the 
reader will agree with me that the like can be shown of the other 
primary qualities of things. On the one hand, they are possibili- 
ties of sensation ; on the other hand, they are a system of ideal mag- 
nitudes, determined only by their relations to one another. 

A modification of the ordinary terminology is thus suggested, 
which I believe would be very advantageous. Instead of distinguish- 
ing between lengths, etc., and colors, etc., as primary and secondary 
qualities, it would be well to recognize that there is both a primary 
and a secondary quality of length; and similarly of volume, shape, 
position, duration, motion, mass, force, etc. A mass, for example — 
say that of a tennis-racket — is a potentiality of sensations. One can 
learn to recognize it pretty accurately. But masses are also, as 
Poincare pointed out, "coefficients it is convenient to introduce into 
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our calculations." 8 His mistake was in supposing that this double 
nature was peculiar to the special concepts of mechanics and did not 
equally belong to those which mechanics shares with geometry. 

The two orders of lengths, like the two orders of masses, remain 
intimately correlated. The geometrical length, being free from rela- 
tivity to our modes of perception, is conceived as the length of the 
object as it is in itself, and hence as the actual underlying basis of 
the secondary length, as a mere potentiality of sensations. The 
physical mass of the tennis-racket is conceived as the basis of the 
mass as it reveals itself in the sensations we experience in wielding 
the racket. In general terms, the primary qualities are conceived 
as actual conditions of determinate possibilities of sensation, the 
corresponding secondary qualities being these possibilities as such. 

"We are at once reminded of a question which we previously dis- 
missed as irrelevant: whether the secondary qualities commonly so- 
called have not their actual objective bases. It is, of course, gen- 
erally recognized that they have. Colors and tones, warmth and 
cold are referred to definite physical conditions; and though these 
are largely unknown in the case of tastes and smells, we do not hesi- 
tate to assume their existence. May we not, then, recognize primary 
as well as secondary qualities of redness, acuteness, warmth, and 
sweetness f 

I think that we may. But if such a revision of our terminology 
were carried through, we should have to guard against the suppres- 
sion of another important distinction. 

"Whether or not physics and chemistry are ultimately reducible 
to mechanics, all physical and chemical measurements are in mechan- 
ical terms. The objective colors, tones, etc., are measurable only 
in terms of the primary qualities, commonly so-called. In part the 
physical bases of the perceived qualities are unknown to us. In 
part they are at present unmeasurable. But in so far as they are 
measurable, the above statement holds. The objective color we 
specify by wave-length, refractive index, etc.; the objective pitch by 
frequency of vibration ; the objective temperature by the volume of 
a fluid, etc. To this extent the objective conditions of the per- 
ceived colors, tones, and temperatures merge with those of perceived 
figures and forces ; and the old primary qualities remain in a special 
sense primary after all. 

8. A word may be added (although I have already written on 
the subject in this Journal 9 ) with reference to the working-assump- 
tion which we have made: that things, their secondary qualities, 
and a fortiori their primary qualities are fictions. As I view the 

s Science and Hypothesis, Halstead tr., p. 76. 
» Vol. XII., pp. 453-5. 
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matter, such assumptions are not to be regarded with the utmost 
seriousness. The empirical demonstration of what is or is not given 
in experience is notoriously difficult. It may even be impossible. Per- 
haps the very distinction between the given and the inferred or con- 
structed is not altogether valid. What appears as fact and what ap- 
pears as fiction in our theories, depends upon what is originally as- 
sumed as datum. In the above discussion, the sensations were taken 
over from Berkeley as the primary data of our construction ; and, for 
my part, I do not know that any other choice of a starting-point 
would have been better. What we may hope to be of real signifi- 
cance in such arguments is the interrelation of concepts that is de- 
veloped, an interrelation which may reappear, with altered per- 
spective and with necessary modifications of detail, in more adequate 
constructions. There is no claim to be made for the precise order of 
the development. 

Theodore de Laguna 
Bryn Mawe College. 



CONCERNING THE NATURE OP PHILOSOPHY 

THE following paragraphs offer the suggestion that philosophy 
is simply science itself as distinguished from the sciences ; and 
this suggestion is made with reference to the objection so regularly 
brought against "self-psychology," that the latter is a philosophical 
inquiry instead of a scientific one. In other words, I suggest that 
all scientific inquiry, when it proceeds carefully enough and exam- 
ines its beginnings, necessarily turns into philosophy. This state- 
ment hardly differs from that of one of the accepted views of philos- 
ophy, i. e., that philosophy examines the presuppositions and the im- 
plications of the particular sciences with a view to harmonizing them 
in a comprehensive whole of knowledge. My idea is, however, 
rather the obverse of this view; at least I begin differently. My 
point is that philosophy is identical with science itself, and that the 
more definite and accurate and rigorous one attempts to be in 
studying science, the more surely will one be studying not only philo- 
sophically, but philosophy itself. The very naming of science as 
such indicates a belief in a single world of facts falling under a 
single set of laws. How there could possibly be anything in the 
realm of thought beyond science as thus defined, I can not conceive. 
The sort of thing, for example, that is suggested as beyond 
science is the Kantian doctrine of the transcendental ego. But how 
does Kant discover this ego? How does he discover any unity, 
transcendental or empirical? Obviously, it seems to me, by think- 
ing. And to think is to turn one 's attention to facts and to attempt 
to organize and arrange those facts so that they may be conceivable 



